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- .F(adar Observa t ions  of As te ro id  1998KY26 

S J Ostro,  L A M Benner, R Frye, J D Giorg in i ,  R F Jurgens,  R Rose, 
K D Rosema, M L Thomas, R Winkler, P W Chodas, D K Yeomans, 
M A Slade (JPL/Cal tech) ,  R S Hudson (Washington  State U . )  

The d i s c o v e r y   o f   t h i s   o b j e c t  by T .  Gehrels  and J. Larsen  (Spacewatch) 
was announced  on  1998  June 1 (MPEC 1998-L02),  and we used the  
Goldstone X-band (8510"Hz, 3.5-cm) radar t o   o b s e r v e  it on June 6-8. 
The echo  bandwidth was clearly greater than  11 Hz, p rovid ing  the  
c o n s t r a i n t  P < 0.55D, where P i s  r o t a t i o n   p e r i o d   i n  min and D is the 
diameter i n  m. Delay-Doppler images with a r ange   r e so lu t ion  of 19 m 
did n o t   r e s o l v e   t h e   a s t e r o i d ,   s u g g e s t i n g  a diameter no g r e a t e r   t h a n  40 
m a n d   t h e r e f o r e  P < 22 min, cons iderably   shor te r   than   any   o ther   per iod  
r e p o r t e d   f o r  a s o l a r   s y s t e m   o b j e c t .  Such a rapid s p i n  requires that  
the a s t e r o i d  be held t o g e t h e r  by i t s  t e n s i l e   s t r e n g t h   a n d   n o t   j u s t  by  
grav i ty .   Subsequent ly ,   op t ica l   photometry   revea led  that P = 1 0 . 7  min 
(Pravec and  Sarounova  1998, IAUC 6941; H i c k s  and  Rabinowitz  1998, IAUC 
69451, so our  bandwidth  lower l i m i t  y i e l d s  D > 19 m. 

The a s t e r o i d ' s   c i r c u l a r   p o l a r i z a t i o n   r a t i o  SC/OC, of echo  power i n   t h e  
same c i r c u l a r   p o l a r i z a t i o n  as t r a n s m i t t e d   t o   t h a t   i n   t h e   o p p o s i t e  
c i r c u l a r ,  i s  about  0.5; t h i s   v a l u e  reveals cons iderable  
wavelength-scale  roughness  and i s  cons i s t en t   w i th  a s u r f a c e   t h a t  lacks 
r e g o l i t h   a n d  is pockmarked  by  abundant  t iny craters.  If w e  assume 
that  the a s t e r o i d ' s   p r o j e c t e d  area equals  that of a sphere of  diameter 
D > 19 m, t h e n   t h e   a s t e r o i d ' s   t o t a l - p o w e r  (SC+OC) radar albedo is 
less than  0 .20,  a r e s u l t   t h a t   p r o b a b l y   r u l e s   o u t  a pu re ly  metallic, 
s o l i d   s u r f a c e .  

1998KY26 is  smaller t h a n  a l l  o t h e r  radar-detected as t e ro ids ,   and  i t s  
d i s t ance   du r ing   ou r   obse rva t ions   (0 .8E6  km = 2 . 1  Earth-Moon d i s t a n c e s )  
was less t h a n   t h a t   d u r i n g  a l l  p r e v i o u s   a s t e r o i d   o r  comet radar 
experiments .  Our observa t ions   used  a two-antenna   (b i s ta t ic )  
conf igu ra t ion ,   w i th  DSS-14 t r a n s m i t t i n g   a n d  DSS-13 r ece iv ing .  The 
las t  time a b is ta t ic  radar produced the  i n i t i a l   d e t e c t i o n   o f   a n  
a s t e r o i d  was dur ing   Golds tone   observa t ions  of 1566 I c a r u s   i n   J u n e  
1968, d u r i n g   t h e   f i r s t   a s t e r o i d  radar experiment.  

Our delay-Doppler   as t rometry triples t h e   l e n g t h   o f   t h e   i n t e r v a l   o v e r  
which 1998KY26's p o s i t i o n   c a n  be estimated w i t h  confidence,  from 
1959-2024 ( o p t i c a l  data o n l y )   t o  1911-2099 (radar a n d   o p t i c a l  da ta ) .  
The d i s c o v e r y   a p p a r i t i o n   o f f e r e d   t h e   b e s t  1998KY26 radar oppor tuni ty  
u n t i l   t h e  22nd cen tu ry .  


